This paper deals with the momentum, heat and mass transfer behaviour of MHD nanofluid flow embedded with conducting dust particles past an inclined permeable stretching sheet in presence of radiation, nonuniform heat source/sink, volume fraction of nano particles, volume fraction of dust particles and chemical reaction. We have considered Cu-water nanofluid embedding with conducting dust particles. The governing partial differential equations of the flow, heat and mass transfer are transformed into nonlinear ordinary differential equations by using similarity transformation and solved numerically using Runge-Kuttabased shooting technique. The effects of non-dimensional governing parameters on velocity, temperature and concentration profiles are discussed with the support of graphs. Also, skin friction coefficient, Nusselt and Sherwood numbers are discussed and presented through tables. Under some special conditions present results have good agreement with the existed results. It is observed a raise in the heat transfer rate due to increase in the fluid particle interaction parameter. It is also observed that an increase in chemical reaction parameter enhances the mass transfer rate of the dusty nanofluid.
INTRODUCTION
Past few decades researchers have been investigated and being investigating the momentum and heat transfer characteristics of either dusty or nanofluids through different channels. Through this paper we have initiate the analysis of the momentum, heat and mass transfer behavior of a dusty nanofluid over an inclined stretching surface. Dusty nanofluid is a mixture of the nanofluid and the conducting dust particles. Through this initiation we are tryingto investigate the metals or metallic oxides (mm. or micro meter sized) which gives good thermal enhancement by embedding into the various nanofluids.
The behaviour of the laminar flow of dusty gases was first studied by Saffman (1962) . Choi (1995) was introduced the concept of nanofluid by immersing nano meter sized particles into the base fluid and found the enhanced thermal conductivity in the base fluid. Vajravelu et al. (2011) discussed the convective heat transfer in Ag and Cu-water nanofluids past a stretching surface. Heat transfer characteristics of a dusty gas past a semi-infinite inclined plate was studied by Palani and Ganeshan (2007) .Dual solution fora mixed convection flow of a nanofluid over an exponentially stretching/shrinking sheet was illustrated by Subhashini et al. (2014) . Choudhury and Kumar Das (2014) studied visco-elastic MHD free convective flow through porous media. Debnath and Ghosh (1988) discussed an unsteady MHD dusty fluid flow between two oscillating plates. Convective heat transport in nanofluid was studied by Buongiomo (2005) . Ferdows et al. (2014) depicts the boundary layer flow of a nanofluid over a permeable unsteady stretching sheet. Mohan Krishna et al. (2014) discussed the radiation and magnetic field effects on an unsteady natural convection flow of a nanofluid past an infinite vertical plate in presence of the heat source. discussed the viscous dissipation effects on the MHD flow over an exponentially stretching surface with fluid particle suspension. Makinde and Aziz (2011) have analyzed boundary layer flow of a nanofluid over a stretching sheet with convective boundary conditions. Singh and Singh (1996) discussed MHD flow of a dusty viscoelastic fluid in a porous medium between two inclined parallel plates. Kabir et al. (2012) illustrated the heat and mass transfer of an unsteady MHD free convective flow over an inclined porous plate in presence of heat generation. studied the chemical reaction effects and heat transfer on Williamson fluid over a linearly stretching sheet in porous medium. Affify (2009) has presented a similarity solution for MHD free convective flow, heat and mass transfer over a stretching surface by considering suction and injection effects. Elbashbeshy (2001) discussed heat transfer over an exponentially stretching continuous surface in presence of suction. Prasad et al. (2010) studied MHD flow and heat transfer over a nonlinear stretching sheet by considering variable fluid properties. Ishak et al. (2009) analyzed the influence of transpiration on the flow and heat transfer over a moving permeable surface. Makinde (2005) studied the free convection flow and mass transfer past a moving vertical porous plate in presence of thermal radiation. Radiation and inclined magnetic field effects on unsteady MHD convective flow past an impulsively moving vertical plate was discussed by Sandeep and Sugunama (2014) . Chamka (1998) analyzed an unsteady MHD flow and heat transfer from a nonisothermal stretching sheet immersed in a porous medium.
Very recently Sheikholeslami et al. (2015) discussed thermal radiation influence on MHD nanofluid flow and heat transfer by using a two phase model. Malyand et al. (2014) discussed an unsteady stagnation point flow of a nanofluid by considering slip effects. Flow and heat transfer at a stagnation point over an exponentially shrinking vertical sheet in presence of suction was analyzed by Rohni et al. (2014) . Heat and mass transfer in peristaltic motion of pseudo plastic fluid flow in a curved channel was studied by Hina et al. (2015) . MHD flow and heat transfer of a dusty fluid over a stretching sheet was presented by Gireesha et al. (2012) . Saidu et al. (2010) analyzed the MHD effects on convective viscous dusty fluid flow by considering volume fraction of dust particles. Ramesh et al. (2012) analyzed the heat transfer characteristics of MHD dusty nanofluid flow over an inclined stretching sheet in presence of nonuniform heat source/sink.Heat transfer in Cu-water nanofluid in an enclosure by considering heat sink and discrete heat source was discussed by Hassan (2014) . Mansour et al. (2008) studied the influence of chemical reaction and thermal stratification on MHD free convective heat and mass transfer over a vertical stretching.
All the references cited above studied either dusty or nanofluid flows through different channels. In this study we investigated the momentum, heat and mass transfer characteristics of MHD dusty nanofluid flow past a permeable inclined stretching sheet in the presence of radiation, non-uniform heat source/sink, volume fraction of nano particles, volume fraction of dust particles and chemical reaction. In this study we considered Cu-water dusty nanofluid. The governing partial differential equations of the flow, heat and mass transfer are transformed in to nonlinear ordinary differential equations by using similarity transformation and solved numerically. The effects of non-dimensional governing parameters on velocity, temperature and concentration profiles are discussed with the help of graphs. Also, skin friction coefficient, heat and mass transfer rates are discussed and presented through tables. Under the above assumptions the boundary layer equations of dusty nanofluid can be written in the form Flow Analysis:
MATHEMATICAL ANALYSIS
Heat Transfer Analysis:
Mass Transfer Analysis:
with the boundary conditions
The radiative heat flux 
The space and temperature dependent heat generation/absorption (non uniform heat source/sink) ''' q is defined as Ramesh et al. (2012)   
where  is the volume fraction of the nano particles. The subscripts f and s refer to fluid and solid properties respectively. Now, we introduce the following similarity transformations to make the governing Eqs. (1) to (8) subject to the boundary conditions (9) into coupled non linear ordinary differential equations,
Where
Using the Eqs. (10)- (14), the Eqs. (2)- (8) 
Subject to boundary conditions (0),
where Re /
is the local Reynolds number.
NUMERICAL PROCEDURE
The set of Eqs. (15) to (21) subject to the boundary conditions (22) have been solved numerically using Runge-Kutta based shooting method given by Sandeep and Sulochana (2015) . We considered
Eqs. (15) to (21) are transformed into systems of first order differential equations as follows: 
Subject to the following initial conditions
In shooting method, we assume the unspecified initial conditions 1 2 , ... s s etc in Eq. (26), Eq. (27) is then integrated numerically as an initial valued problem to a given terminal point. We can check the accuracy of the assumed missing initial condition, by comparing the calculated value of the different variable at the terminal point with the given value by the existence of the difference in improved values so that the missing initial conditions must be obtained. The calculations are carried out by using the MATLAB programming.
RESULTS AND DISCUSSION
The coupled ordinary differential Eqs. (15) to (21) subject to the boundary conditions (22) Table 1 shows the thermophysical properties of water and Copper. Figs. 2-4 depict the influence of the nano particle volume fraction on the velocity, temperature and concentration profiles of the flow. It is evident that an increase in the volume fraction of nano particles enhances the velocity, temperature profiles of the fluid and dust phases and depreciates the concentration profiles of the flow. This is due to the fact that an increase in the volume fraction of nano particles enhances the velocity and thermal boundary layer thickness. This enhancement in thermal boundary layer thickness causes to move the particles away from the surface (i.e particles phase moves to cooler areas). Due to this reason we noticed fall in the concentration profiles of the flow. Figures. 5-7 illustrate the effect of volume fraction of dust particles on the velocity, temperature and concentration profiles of the flow. A raise in the volume fraction of dust particles causes to increase the velocity, temperature profiles of the fluid and dust phases and reduce the concentration profiles of the flow. But we identified a significant variation in the development of velocity and temperature profiles of the dust phase near the wall. In Figures. 1and 2 the velocity and temperature profiles of the dust phase attains its maximum value near the plate. But in Figs. 5 and 6 we observed the maximum value attained by the velocity and temperature profiles are less when compared with the volume fraction of dust particles case. It is also observed in Fig.2that the velocity profiles reaches to the free stream velocity at 3 in the volume fraction of nano particles effectively enhances the momentum and thermal boundary layer thickness compared with the increase in the volume fraction of dust particles.
Fig. 7. Concentration profiles for various values
of volume fraction of dust particles.
Fig. 8. Velocity profiles for various values of inclined angle.
Figures. 8-10 display the influence of inclined angle on the velocity, temperature and concentration profiles of the flow. We have noticed an interesting result that an increase in the inclined angle depreciates the velocity filed and increases the temperature and concentration fields. This is due to the fact that at 0
  the sheet is in vertical direction
and maximum gravitational force acts on the flow. As / 2    the sheet takes horizontal direction, the strength of buoyancy forces decreases and hence reduces the velocity boundary layer and enhances the thermal boundary layer. Due to the variation in buoyancy forces we noticed the enhancement in the concentration profiles flow. Figure. 11 represents the effect of radiation parameter on the temperature profiles of the flow. It is clear that a raise in the value of radiation parameter enhances the temperature profiles of the fluid and particle phase. Generally, anincrease in the radiation parameter releases the heat energy to the flow. This causes to increase the thermal boundary layer thickness. In view of this we can conclude that influence of radiation is more and it can be neglected as R   . This agrees the general physical behaviour of the radiation parameter. The effect of mass concentration of the dust particles on the temperature profiles of the fluid and dust phases are displayed in Fig.12 . It is observed that a raise in the mass concentration of the dust particles depreciates the temperature fields of fluid and dust phases. We observed an interesting result that an increase in the value of T  enhances the temperature profiles of the dust phase and depreciates the temperature profiles of the fluid phase. This is due to the fact that a raise in the fluid particle interaction parameter increases the thermal conductivity of the flow. Due to this reason we noticed depreciation in the temperature profiles of the fluid phase and increase in the heat transfer rate. The influence of chemical reaction parameter on the concentration profiles of the flow is depicted in Fig. 14 . It is clear that an increase in the chemical reaction parameter depreciates the concentration profiles and increases the mass transfer rate of the dusty nanofluid. Ramesh et al. (2012) . Under some special conditions present results have an excellent agreement with the existed results. This shows the validity of the present results along with the numerical technique we used in this study. Table 3 depicts the influence of nondimensional governing parameters on friction factor, Nusselt and Sherwood numbers. It is evident from the table that a raise in the values of inclined angle and volume fraction of dust particles depreciates the skin friction coefficient, heat and mass transfer rate. Generally, an increase in the inclination causes to reduce the buoyancy forces acts on the flow. This help to decrease the friction factor along with heat and mass transfer rate.An increase in the mass concentration of dust particles and fluid particle interaction parameter for temperature declines the friction factor, Sherwood number and enhances the heat transfer rate. This is due to an increasing thermal conductivity of the flow. An enhancement in the values of radiation parameter, non-uniform heat source/sink parameter and chemical reaction parameter increases the coefficient of skin friction, mass transfer rate and reduces the Nusselt number. Physically, generating the external heat develops the friction near the wall. Due to this reason we have seen a raise in the friction factor.A raise in the value of volume fraction of nano particle depreciates the friction factor and enhances the heat and mass transfer rate. Increasing values of nano particles volume fraction enhances the interaction between the fluid and particle phase, this leads to increase the heat and mass transfer rate.
CONCLUSIONS
This paper presents a numerical solution for momentum, heat and mass transfer behaviour of MHD nanofluid embedded with the conducting dust particles past an inclined permeable stretching sheet. The conclusions are as follows:
 An increase in the volume fraction of nano particles enhances the heat and mass transfer rate of the dusty nanofluid.
 A raise in the values of volume fraction of dust particles enhances the thermal conductivity of the dusty nanofluid.
 An enhancement in the inclined angle depreciates the friction factor, Nusselt and Sherwood numbers.
 An increase in the mass concentration of the dust particles enhances the heat transfer rate.
 Chemical reaction parameter have tendency to reduce the concentration profiles and enhance the mass transfer rate of the dusty nanofluid.
 Reduction in wall friction helpful in cooling management in oil recovery management.
 Reduction in temperature profiles and increase in heat transfer rate is most useful in production industries.
 In non-uniform heat source/sink positive parameters acts like heat generators while negative parameters are acts like heat absorbers. Table 3 Variation in friction factor, Nusselt and Sherwood numbers for Cu-water dusty nanofluid 
